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UHKJI PA3BHTHA PROTEOCEPHALUS THYMALLI (CESTODA, 
PROTEOCEPHAL1DAE) — FSAPA3MTA CMBMPCKOTO XAPHYCA 

03EPA BAPJKAJ1 

O. T. PycHHeK 


BnepBbie b SKcnepnMeHTajibHbix ycjiOBnnx BOcnpoH3BeAeH uhkji pa3BHTnn Proteocephalus thymalli. 
YcTaHOBJieHbi nepBbie npoMe>KyTOMHbie xo3neBa — Konenoubi Epischura baicalensis , Cyclops kolensis, 
C. vicinus. FIphboahtch AaHHbie no MOp(J)OjiorHH ahmhhomhoh h B3pocjion (J)a3 pa3BHTnn napa3HTa. 

Ho chx nop b jiHTepaType OTcyTCTBOB bjih CBeAeHHH o unKJie pa3BHTnn Proteo¬ 
cephalus thymalli. 

B pa6oTax, nocBnmeHHbix onncaHHio >KH3HeHHbix uhkjiob uecTOA poAa Proteo¬ 
cephalus H3 pbi6, JXJW 6ojibniHHCTBa bhaob yKa3biBaeTcn npoTeoue(J)ajiHHOHAHbiH 
Tnn uHKJia (no: Ope3e, 1965), b kotopom yqacTByeT oahh npoMe>KyTonHbin xo 3 hhh 
KpoMe Toro, AonycKaeTCH yqacTne n pe3epByapHoro xo3HHHa (AjibOeTOBa, 1976 
1981; AHHKneBa, 1982; Fischer, 1968; Freeman, 1964; Kennedy, Hine, 1969 
Priemer, 1980; Priemer, Goltz, 1986; Wagner, 1954; Wootten, 1974). HcmnoneHne 
npeACTaBjmeT >KH3HeHHbin uhkji Proteocephalus ambloplitis (Leidy, 1887) Bene¬ 
dict, 1900 — napa3HTa ceBepoaMepnKaHCKHx pbi6; oh ocymecTBJineTCH npn yqacTnn 
AByx npoMe>KyToqHbix h AecjmHHTHBHoro xo3neB. 

MATEPHAJ1 H METGAHKA 

SKcnepHMeHTajibHoe H3yqeHne UHKJia pa3BHTHH Proteocephalus thymalli — 
napa3HTa cndnpCKOro xapnyca npoBOAHJiocb Ha OnocTaHunn HpKyTCKoro rocyuap- 
CTBeHHoro yHHBepcHTeTa b noc. Bojibume Koth (lor BanKajia) b nioHe—OKTnOpe 
1985 r. 

JXj\k 3apa>KeHHH b KaqecTBe 1-ro npoMe>KyToqHoro xo3HHHa 6biJin BbidpaHbi 4 
BHAa KonenoA — Epischura baicalensis, Cyclops kolensis , KOTopbie hbjihiotch Han- 
6ojiee MaccoBbiMH bhas mh 300njiaHKT0Ha b BanKajie; Cyclops vicinus — mnpoKO 
pacnpocTpaHeHHbin b FlajieapKTHKe bha, oOnTafomnn b npndpoKHO-copoBon 30He 
03epa n Macrocyclops baicalensis — npeACTaBHTejib rjiyOoKOBOAHoro OanKajib- 
CKOro 300njiaHKTOHa. 3nnmypy (£. baicalensis) n unKJiona (C. kolensis) ajih 
SKcnepHMeHTOB OTdnpajiH Oojibuion ceTbio H>KeAH c jioakh b 300 — 500 m ot nnpca 
OnocTaHunn. Han6ojiee OJiaronpHHTHoe BpeMH ajih OT 6opa npo6 — 4 — 5 q yTpa: 
HMeHHO b 3 th qacbi paKoo6pa3Hbie b OojibuioM KOJinqecTBe CKanjiHBaiOTCH b 10 -mct- 
Pobom cjioe boah n noaTOMy b MeHbmen cTeneHn TpaBMnpyioTCH, a TaK>Ke MeHbrne 
rndHyT npn AajibHenmeM C0Aep>KaHHH b aKBapnajibHbix ycjiOBnnx, qeM npn b 3 hthh 
c SoJibHJHx rjiydnH. 

Bmccto MeTajiAnqecKoro CTaKaHqnKa k ceTH noABH3biBajin CTeKJiHHHyio 6aHKy 
(o6iDeMOM 1 ji), qTo6bi MeHbuie TpaBMnpoBaTb paqKOB. FIoahhb ceTb H3 BOAbi, 
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T a 6 ji h u a 1 

3KcnepHMeHTajibHoe 3apa>KeHHe Daphnia longispina hhu3mh 
Proteocephalus thymalli npH pa3H0H TeMnepaType (1985 r.) 


BpeMH npocMOTpa 

10—12° (17.08—10.09) 

18—20° (15—30.07) 

MOJIOAb 

C3MKH 

MOJIOAb 

C3MKH 

10 q 

5/4 

5/2 

5/5 

5/3 

24 4 

5/5 

5/2 

10/4 

10/5 

36 q 

5/2 

5/1 

10/3 

10/2 

48 q 

10/3 

10/2 

10/0 

10/0 

30 cyT 

30/0 

30/0 

30/0 

30/0 

15 cyT 

10/0 

10/0 

10/0 

35/0 

23 cyT 

68/0 

65/0 

HccjieAOBaHHfl 




He npOBOAHJIHCb 

Htoto 

133/14 

130/7 

75/12 

100/10 


npHMenaHHe. B qacjiHTejie — KOJinnecTBO Hccjie^OBaHHbix ,na(J)HHH, b 3Ha- 
MeHaTejie — KOJinqecTBO a.a(j)HHH, b KHiueHHHKe KOTOpbix ObijiH OTMeqeHbi nflua 
P. thymalli. 


coAep>KHMoe 6 aHKH pa3JiHBajin no 2—3-JiHTpoBbiM 6 aHKaM, KOTopbie 3aKpbiBajin 
MeJIKHM ra30M H CTaBHJIH B M eTaJlJlHHeCKyiO eMKOCTb C BOAOH. Bo^a AOJI>KHa 
noKpbiBaTb 6 aHKH, qTo 6 bi nponcxoAHJi boaoo 6 m 6 h. Emkocth c 6 aHKaMH AOCTaBJiHJin 
b aKBapnajibHyio, b KOTopon 6 biJi odecneqeH nocTOHHHbin npnTOK BOAbi H3 BaHKajia. 
ripoTOMHan 6 aHKajibCKan BO^a He TOJibKO no,zmep>KHBajia nocTOHHHyio TeMnepaTypy 
BOAbi (8 —10°), ho n o 6 ecneqnBajia 3KcnepHMeHTajibHbix >KHBOTHbix 6 aKTepno- h 
cf)HTonjiaHKTOHOM, ecTecTBeHHbiM h 06 'beKTaMH nHTaHHH (Ko>KOBa, 1953; Ma 3 enoBa, 
1963; Acf)aHacbeBa, 1977). flocjie nepwo^a a^anTaunn (2—3 cyT) paKOo 6 pa 3 Hbix 
pacca>KHBaJin no 15—20 3K3. b qncTbie jiHTpoBbie 6 aHKH, 3 aKpbiBan nx MejibHnqHbiM 
ra30M, n noMemajin b cmkocth c boaoh. HcoOxoahmo OTMeTHTb, qTO jxj in no/mep- 
>KaHHH HOpMaJlbHOH >KH3HeAeHTeJIbHOCTH paqKOB B Ka>KAbIH COCyA OAHH pa3 B He- 
jxejuo AoOaBJiHJiH HeOojibiuoH KycoqeK (2 cm 2 ) boahoto pacTeHHH (oObiqHO 3 to 
6 bijia Tetraspora) (Ma 3 enoBa, 1963). 

3apa>KeHne paKoo6pa3Hbix npoBO/iHjiH no MeTOAHKe AjibdeTOBOH (1976). B3poc- 
jibie Proteocephalus thymalli 6buin AoObiTbi b niojie, Korzia nponcxo/iHT hx MaccoBoe 
C03peBaHne, H3 TOJibKO hto noHMaHHbix xapnycoB (b B03pacie 6H-8+). 

XapnycoB, nojiyqeHHbix H3 HKpbi 33 boackhm cnocoOoM, coAep>KajiH b 200-jihtpo- 
Bbix OaccenHax, noAKapMJinBaJin HCKyccTBeHHbiM kopmom, ahcJdhhhmh h 3HXHTpey- 
caMH, BbipameHHbiMH b KyjibType. BaHKajibCKyio Bojxy (})HJibTpoBajiH qepe3 Mejib- 
hh q h bi h ra3 N° 64, qToObi H36e>KaTb nona^aHnn b OaccenH c pbiOaMH cnoHTaHHO 
3apa>KeHHbix paKOo6pa3Hbix. 

PaKoo6pa3Hbix, 3apa>KeHHbix P. thymalli , qepe3 18 —21 cyT noAca>KHBajiH k pbi- 
6aM b KpncTajuiH3aTopbi, no 5—10 3K3. k k3>kaoh pbiOne. Y P. thymalli b paqnax 
K 3TOMy BpeMeHH OblJlH CC(30pMHp0BaHbI npHCOCKH, napa3HTbI AOCTHraJlH B AJIHHy 
0.49—0.74 mm. Pbi6bi Bbie^ajin UHKJionoB b TeqeHne 1.5 q. Bcero b 3KcnepnMeHTe 
6biJio Hcnojib30BaHO 8 cerojieTKOB xapnyca. BcKpbiTne pbi6 npoBOAHJin qepe3 18, 
30, 50 n 74 cyT co ahh CKapMJiHBaHHH UHKJionoB. CHaqajia BCKpbiBajin no 1 cero- 
JieTKy, a ocTaBLunxcn pbi6 (5 3K3.) BCKpbiJin Ha 74-e cyTKH. 

KpoMe toto, 6biJio ocymecTBJieHO 3KcnepnMeHTaJibHoe 3apa>KeHne mojioah h 
caMOK Aac{)HHH (KyjibTypa Daphnia longispina) , nocKOJibKy ecTb CBe^eHnn o tom, 
hto KJiaAOuepbi MoryT 6biTb npoMe>KyToqHbi mh xo3neBaMH npoTeouec^ajiH/i. Ta k, 
D. magna Hapn^y c aMC^nnoAOH Hyalella kneickerbockeri yKa3aHa b KaqecTBe 
1-ro npoMe>KyToqHoro xo3hhH a Proteocephalus ambloplitis. AHHKneBa h /ipyrne 
(1983) yKa3bmaiOT Ha eAHHHHHbie HaxoAKH b ecTecTBeHHbix ycjiOBnnx jinqnHOK 
npoTeoue(})ajiHA b KJia/iouepax. JX ac{)HHH He 3apa3HJincb P. thymalli , HecMOTpn 
Ha to, hto HHua npoTeouec^ajiioca nona^ajin b KnujeqHHK paqKOB (Ta6ji. 1). 

H3MepnjiH h 3apncoBbiBajiH >kh Bbix npouepKOHAOB Proteocephalus thymalli , 
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B3pocjibix napa3HT0B H3 xapnyca cf)HKCHpoBajiH no odmenpnHHTOH MeTOAHKe (Bbi- 
XOBCKaH-flaBJlOBCKaH, 1969), OKpaLHHBaJIH KBaCUOBbIM KapMHHOM H H3rOTaBJlHBaJlH 
nocTOHHHbie npenapaTbi. 

PacneT CTaTHCTnnecKnx noKa3aTejieft: cpeAHen apnc^MeTHnecKOH (X), ohjh6kh 
cpeAHen (Sj), cpeAHero KBaApaTHHHoro OTKJiOHeHHH (G) npoBOAHJicn no PIjioxhh- 
CKOMy (1978). 


PE3yjlbTATbI 

SKcnepHMeHTajibHoe 3apa>KeHne 4 bhaob KonenoA nnuaiviH Proteocephalus 
thymalli BbiHBHJio pa3Hyio BOcnpnHMnnBOCTb panKOB k 3TOMy napa3HTy (Ta6ji. 2; 
pnc. 1). 

H3yneHne pocTa n pa3BHTHH npouepKOHAOB P. thymalli 6biJio ocymecTBJieHO 
Ha jiHHHHKax, BbipameHHbix b Cyclops kolensis h C. vicinus. OcBo6o>KAeHHe oh- 
KOC(})epbi H3 odojioneK b KHuienHHKe h npoHHKHOBeHne b nojiocTb Tejia xo3HHHa 
ocymecTBJineTCH b TeneHne 5—30 mhh. JX/iHHa OHKOccj)epbi 0.025—0.028. Plpouecc 
npoHHKHOBeHHH nepe3 CTeHKy KHUjenHHKa h nocjieAyromee pa3BHTne npouepKOHAOB 
P. thymalli npoTenaiOT TaK >Ke, KaK h y Apyrnx bhaob (Ajib6eTOBa, 1976; AHHKneBa h 
Ap., 1983; Wagner, 1954; Kennedy, Hine, 1969, h Ap.)- 

T a 6 ji h u a 2 


Pe 3 yjibTaTbi 3 KcnepHMeHTajibHoro 3 apa>KeHHH Copepoda hhuamh 
Proteocephalus thymalli (npH pa 3 HOH TeMnepaType) 


noKa3aTejiH 

3.6—4° 

10—12° 

N 

n / 

/O 

HO, 3K3. 

HH, JiHMHTbi, 
3K3. 

N 

% 

HO, 3K3. 

HH, JiHMHTbi, 
3K3. 

Epischura baicalen- 

35 

80.0 

3.82 

1—9 

60 

98.3 

7.95 

1—32 

sis 









Cyclops kolensis 

150 

84.0 

2.40 

4—15 

125 

93.6 

5.21 

1 — 17 

Cyclops vicinus 

HccjieAOBaHHH He npOBOAHJiHCb 

110 

78.2 

3.74 

OO 

i 

CO 


n p h m e 4 a h h e, N — kojimmcctbo HccjieaoBaHHbix paMKOB; % — npoueHT 3 apa>KeHHH hx npoTeoue^ajuo- 
C3MH ; HO — HH/I,eKC o 6 hJ 1HB; HH — HHTeHCHBHOCTb HHB33HH. 


Ta6ji h ua 3 

Pa 3 Mepbi Proteocephalus thymalli H 3 cerojieTKOB xapnyca 


AaTa BCKpbITHH pbl6 

(1985 r.) 

noKa3aTejiH, mm 

X±S x 

G 

^max—X min 

n 

3.09. (18 cyT) 

JXj\ HHa Tejia 

0.676-4-0.039 

0.184 

0.359—1.179 

22 

ninpHHa 

AwaMeTp npHeoeoK: 

0.2064-0.010 

0.049 

0.111—0.308 

22 


anHKajibHofi 

0.0254-0.001 

0.006 

0.009—0.037 

22 


60K0BbIX 

0.0584-0.001 

0.006 

0.041—0.079 

88 

16.09.(30 cy T ) 

J\ji HHa Tejia 

1.3694-0.249 

0.789 

0.457—3.327 

10 

ninpHHa 

AwaMeTp npncocoK: 

0.3194-0.019 

0.062 

0.228—0.426 

10 


anHKajibHoft 

0.0274-0.002 

0.006 

0.015—0.035 

10 


OoKOBbIX 

0.0684-0.002 

0.012 

0.042—0.095 

40 

30.10. (74 cy T ) 

7I,jiHHa Tejia 

8.2874-0.050 

3.180 

2.280—12.8 

24 

UJHpHHa 

AwaMeTp npncocoK: 

0.3814-0.023 

0.115 

0.206—0.667 

24 


anHKajibHoft 

0.0494-0.002 

0.008 

0.033—0.061 

24 


6oKOBbIX 

0.1084-0.002 

0.013 

0.090—0.122 

64 


npHMe^aHHe. Bo BpeM h 3KcnepHMeHTa cerojieTKH xapnyca hmcjih cjiejiyiomHe pa3MepHO-BecoBbie noKa- 
3aTejin: cpe/iHHH ,zi,jiHHa 5.1 cm (jiHMHTbi: 3.4 — 5.8 cm); cpe^HKH Bee 0.77 r (0.15—1.25 r) ; n — kojikhcctbo 
npoMepoB. 
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Phc. 1. Pe3yjibTaTbi SKcnepHMeHTajibHoro 3apa>Ke- 
hhh paKoo6pa3Hbix HHuaMH Proteocephalus thy- 
malli. 

I — Epischura baicalensis; II — Cyclops kolensis; III — 
C. vicinus (1 — KonenoAHTbi III—IV ctbahh; 2 — C3mkh; 
3 — caMUbi). 



Ha 3—4-e cyTKH MOjiOAbie npouepKOHAbi He3HaqHTejibHO BbiTHrHBaiOTCH h jxo - 
CTHraiOT 0.033 mm. Ha 5—7-e cyTKH CHH>KaeTCH ABHraTejibHan aKTHBHOCTb 3M6pno- 
HajibHbix KpiOMbeB, a Ha 8—9-e cyTKH — BOoOme npeKpamaeTCH. B AajibHenmeM 
KpiOHbH TepHiOT CBoe npaBHjibHoe nojio>KeHHe b Tejie napa3HTa. 

06pa30BaHHe uepKOMepa Obijio OTMeneHO Ha 14 — 16-e cyTKH b Cyclops kolensis 
h Ha 17—21-e cyTKH b C. vicinus. Ha 33ahcm KOHue Tejia napa3HTa o6pa3yeTCH 
nepeTH>KKa, KOTopan OTAejineT ot ochobhoh nacTH Tejia OKpyrjibiH hjih OBajibHbiH 
uepKOMep. Hepe3 1—2 cyT oh Hcne3aeT. 

OopMHpoBaHHe HHBa3HOHHoro npouepKOHAa npn TeMnepaType 10—12° 3aBep- 
rnaeTCH Ha 18—21-e cyTKH b C. kolensis h Ha 24-e cyTKH — b C. vicinus (pnc. 2, 3). 

BcKpbiTHe 3KcnepHMeHTajibHbix pbi6 noKa3ajio, hto 3apa3Hjincb Bee 8 pbi6, hh- 
TeHCHBHOCTb 3apa>KeHHH cocTaBHjia 5—22 3K3. Bcero 6biJio o6Hapy>KeHO 74 qepBH Ha 
pa3Hbix CTaAHHx pa3BHTHH. B xapnycax napa3HTbi hhtchchbho pacTyT: b xo^e 
3KcnepHMeHTa hx jumna yBejiHHHjiacb b 12.3 pa3a, mnpHHa — b 1.8, AnaMeTp 6oko- 
Bbix h anHKajibHOH npncocoK — b 2 pa3a ( ja 6 j \. 3). Ho 30 cyT BCTpeqajiHCb TOJibKO 
MOJiOAbie HecTpoOnjiHpoBaHHbie rejibMHHTbi, nocjie 50 cyT — cTpoOnjiHpoBaHHbie 
HenojiOB03pejibie qepBH. Ha 74-e cyTKH H3 39 rejibMHHTOB, o6Hapy>KeHHbix y 5 Majib- 
KOB, 6 6bIJlH HeCTpoOHJIHpOBaHHbIMH, 29 — CTpoOHJIHpOBaHHbIMH Hen0J10B03peJIbIMH, 
a OCTaBUIHeCH 4 HMeJIH B CTpoOHJiaX HJieHHKH CO C(})OpMHpOBaHHbIMH nOJIOBbIMH 
KOMnjieKcaMH. 3th AaHHbie CBHACTejibCTByiOT o tom, hto pa3BHTHe npoTeouecf)ajiiocoB 
b cerojieTKax xapnyca ocyLuecTBJiHJiocb HepaBHOMepHO. 



Phc. 2. Pa3BHTHe Proteocephalus thymalli b Cyclops vicinus (I) h C. kolensis (II). 
1 — o6pa30BaHHe uepKOMepa; 2 — (f)op m upoBa Hue npacocOK. 


Ihij* ihto.I'ji ii'-i. .\y b, 1969 
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Phc. 3. nocjie^OBaTejibHOCTb pa3BH- 
thb Proteocephalus thymalli b Cyc¬ 
lops kolensis. 

a — OHKOcc|)epa; 6 — npouepKotu, e — 
npouepKOHA c uepKOMepow; e — 21-j.hcb- 
HbiH npouepKOHA. 




Heno.iOB03pe.ibie CTaaHH Proteocephalus tlujnialli : cpeaHHii pa3Mep CTpo6n.ibi 
8.4 mm (.iHMHTbi: 3.1 — 12.8 mm), c pea hhh in h p h h a 0.38 (.iuMHTbi: 0.2—0.4). 
Cpeouee Ko.nmecTBo M.ieHHKOB b cipoOn.ie 61 (.i hmht bi : 7—11 1). CKo.ieKc nomn 
OKpyr.ibiii, xiHHa ero 0.15 — 0.3. wupnHa 0.2 — 0.33 mm. Pa3Mep 6oKOBbi.\ npucocoK 
0.085—0.131 X0.074—0.12 (b cpeoueM 0.109X0.101) mm. ripucocKH HMeiOT xopouio 
Bbl pa>KeHH bIH MblLUeMHblH BajlHK, TOJUUHHa KOTOpOTO paBHa 0.017—0.035. Cpe^HHe 
pa3Mepbi anHKa^bHOH npucocKH 0.049X0.048 mm. OTHome h He AJiHHbi uieHKH k 06 - 
meii a.iHHe cTpoOn.ibi cocTaB.meT 1:19 ( .i hmht bi: 1 : 4 —1 : 17). Pa3Mepbi Heno.io- 
B03pe.ibix i.ieHHKOB c nojioBbiMH 3auaTKa mh b cpeaHeM paBHbi 0.145X0.424 (.ih- 
MHTbi: 0.064—0.178X0.237—0.63) mm. ZlnaMeip ceMeH hmkob Ko.ieO.ieTcn ot 0.022 
IX o 0.029 mm. 

nojiOB03pe^bie CTaAMn: cpeAHHH a Ji hh a CTpoOnjibi 13.05, uinpuHa 0.62 mm. 
CpeztHee koji h necTBo m jieHH kob 85.5 (jihm hth: 84 — 87). CKoaeKc noun oKpyrjibin, 
ero /ynma 0.31—0.36; uiHpHHa 0.29—0.32 mm. Pa3Mep OoKOBbix npncocoK 
0.112X0.118 mm (.iHMHTbi: 0.104—0.112X0.113—0.126). anuKajibHoii — 0.061 — 
0.036. HJupiiHa MbiLueMHoro Ba.iHKa 0.024 hmhtw: 0.019—0.028) mm, OTHOiueHHe 
ayiHHbi meiiKH k o 6 meii anuHe CTpoOnabi cociaBnneT 1:13 (1:11 ~ 1:16). UlefiKa 
aoBO.ibHO KopoTKan h no LUnpnHe ofibmHo He ycTynaeT cKo.ieKcy. PaccTOHHne 
ot weaiouHoro TH>Ka ao Kpan uneHHKa okojio 0.091 mm. Hhmhhkh oBa.ibHbie w He ao- 
xoaht ao Kpan MvieHHKa, j/iHHa ojuoh ao.iH hhmhHK a 0.123, luh p hh a 0.031 mm. 
lUiHHa cvmkh unppyca cocTaBaneT 1/4—1/3 mnpHHbi nneHHKa. KojumecTBo ce- 
MeHHHKOB 48—73 (61.5). hx ouaMeTp 0.06—0.088. 

/laHHbie. H3Jio>KeHHbie b HacTonmen pa 6 oTe. a TaK>Ke MaTepnaabi no >KH3HeH- 
homv uhkjiv Proteocephalus tlujnialli H 3 omvvih (PycHHeK. 1987; Rusinek. 1987) 
Heo 6 xoj.HMo yMHTbiBaTb npn opraHH3auHH npyaoBbix xo3hhctb no noapamHBaHHio 
mojoah omyjih h xapnyca ao >KM 3 HecToiiKHx CTaami (TonopwoB. 1981; TyrapHHa. 
1981). nocKoabKy npoTeouecjDaaHAbi cnocoOHbi Bbi3biBaTb 3nH300THM. npHBoamuHe 
k 3HauHTevibHbiM MaTepnanbHbiM noTepuM. 

JlHTepaTypa 

Ajib 6 eTOBa Jl. M. O B 0 cnp 0 H 3 Be,aeHHH >KH 3 HeHHoro uHKjia Proteocephalus exiguus La Rue, 1911 
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Bbin. 31. C. 117—124. 
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THE LIFE CYCLE OF PROTEOCEPHALUS THYMALLI (CESTODA, PROTEOCEPHALIDAE), 
A PARASITE OF SIBERIAN GLAME FROM LAKE BAIKAL 

O. T. Rusinek 

SUMMARY 

The life cycle of Proteocephalus thymalli (Cestoda, Proteocephalidae), a parasite of Siberian 
glame ( Thymallus arcticus ), was repeated under experimental conditions. The first intermediate 
hosts, the copepods Epischura baicalensis, Cyclops kolensis and C. vicinus , were determined. The 
developmental time of P. thymalli in the first intermediate host was determined and the morphology 
of the larval and adult phases was described. 



